The perineuronal net (PN), a component of the neural extracellular matrix (ECM), is a dynamic structure whose expression decreases following diminished physiological activity. Here, we analyzed the effects of increased neuronal activity on the development of aggrecan, a component of the PN, in the hippocampus. We show aggrecan expression to be prominent around parvalbumin (PV) interneurons in the postnatal hippocampus. Moreover, after seizure induction in early life there was a significant increase in aggrecan expression in a region specific manner during the course of development. We conclude that increased neuronal activity leads to accelerated expression of PNs in the hippocampus that attenuates in the adult hippocampus. This study shows the dynamic nature of the PN component of the ECM and the role neuronal activity has in molding the extracellular milieu of inhibitory interneurons.
Introduction
The perineuronal net (PN) is a complex extracellular structure, initially described by Camillo Golgi in 1893 as 'a thin envelope, with a reticular or continuous shape involving not only the cell bodies but also their branches' (for review see Celio et al., 1998; Spreafico et al., 1999) . Today, we know that the PN surrounds synapses on the cell body, proximal dendrites, and the axon hillock of certain neurons in a lattice-like structure, and is therefore uniquely positioned to influence synaptic development and stabilization (Hockfield et al., 1990) . PNs have apertures at points of synaptic contact (Bruckner et al., 1993) and this structure increases synaptic stability by decreasing extrasynaptic movement of receptors (Frischknecht et al., 2009) .
Chondroitin sulfate proteoglycans, particularly members of the lectican family, are the major component of the PN (Yamaguchi, 2000) . All members of the lectican family can form PNs, but aggrecan is the only lectican found almost exclusively in the PN expressed in adulthood (Matthews et al., 2002; Dino et al., 2006) . Interestingly, the aggrecan containing PNs decrease following sensory deprivation during development (Sur et al., 1988; Guimaraes et al., 1990; Kind et al., 1995; Lander et al., 1997; McRae et al., 2007) . However, once the mature synapses are established and ensheathed by an aggrecan containing PN, they are stable and subject to little reorganization in the adult (Hockfield et al., 1990; McRae et al., 2007) .
The goal of this study was to understand the relationship between increased neuronal activity during development, as a result of seizure activity, and the aggrecan component of the PN. Early-life seizures result in persistent hyperexcitability in the hippocampus throughout adulthood as evidenced by increased seizure susceptibility (Holmes et al., 1988 (Holmes et al., , 1998 Jensen et al., 1992; Dube et al., 2000; Zhang et al., 2004a) . Alterations in inhibitory circuitry may have a role in initiating and maintaining the seizure prone condition of the brain (Sankar et al., 1997; Khazipov et al., 2004; Zhang et al., 2004b; Isaeva et al., 2006; Raol et al., 2006; Sanchez et al., 2007) . Seizures have been shown to alter a variety of activity-dependent processes (Rakhade et al., 2007; Christensen et al., 2010) . Therefore, the PN is a candidate structure to be altered following an early-life seizure, as it has been shown to primarily ensheath GABAergic cells and its development has been shown to be dependent on neuronal activity (Bruckner et al., 1993; Celio and Chiquet-Ehrismann, 1993; Wintergerst et al., 1996; Schuppel et al., 2002; Lander et al., 1997; McRae et al., 2007) . We hypothesized that excessive neuronal activity, in the form of a seizure, during early postnatal development will accelerate aggrecan formation, ultimately resulting in a premature loss of plasticity. 
